Sertoli cell and germ cell cystatin C: stage-dependent expression of two distinct messenger ribonucleic acid transcripts in rat testes.
Sertoli cells were shown to synthesize and secrete cystatin C, a potent inhibitor of cysteine proteases. The evidence for this observation was obtained from protein sequencing. Western analysis using antiserum specific to cystatin C, and immunoprecipitation of 35S protein secreted by cultured cells. The Western analysis with an antiserum to human cystatin C showed that cultured Sertoli cells secrete three previously reported immunoreactive forms of cystatin C: a predominant pair of proteins at 13-14 kDa and a less abundant 20-kDa protein. Immunohistochemical localization of cystatin C in sections of rat testes showed intense staining in Sertoli cells; no immunoreactivity was observed in spermatogonia or spermatocytes. A cDNA fragment for rat cystatin C was obtained by use of the polymerase chain reaction and was used as a probe in Northern analyses to examine the steady-state levels of cystatin C mRNA in intact testes and in Sertoli and spermatogenic cells. Sertoli cells contained a 700-nucleotide cystatin C transcript, and a mixed population of spermatids and spermatocytes contained a 550-nucleotide transcript. Analysis of RNA from purified spermatogenic cells revealed that round and condensing spermatids contained the 550-nucleotide transcript, while pachytene spermatocytes contained a smaller 500-nucleotide transcript. The 700-nucleotide transcript was present in testes isolated from rats of 5-79 days of age, the 500-nucleotide transcript was detected initially in testes from 24-day-old rats, and the 550-nucleotide transcript was detected initially at 35 days of age. Both the 500- and 550-nucleotide transcripts increased in abundance until 50 days of age. RNA from stage-synchronized testes showed that steady-state levels of both the 550- and 700-nucleotide transcripts were lowest in stages VI-VII of the cycle. These data suggest that the role of cystatin C in the testis may be to inhibit the proteolytic activity of the cysteine protease cathepsin L in all stages except stages VI-VII.